Predictive validity (including hit rates, kappa coefficients, and chance expectancy rates) between standard scoring and person matching was compared by gender based upon ex post facto data collected on 5143 medical students who had taken a career interest inventory and entered their medical residency. Hit rate accuracy for person matching with females and males in this study was lower than standard scoring. However, person matching demonstrated greater gender balancing in first match hit rates. Additionally, person matching increased career interest inventory validity over standard scoring as it has the greater ability to a) differentiate between and b) assign to specific occupational groups for females and males. Furthermore, person matching has the potential to offer female and male test takers the ability to receive narrative career data, which could improve the career decision making process over the scoring reports of career interest inventories using standard scoring.
Introduction
Career interest inventories are utilized annually by thousands of people in the US as the foundation for making career decisions (Donnay, 1997) . Research has demonstrated that gender differences are minimal to absent for most psychological variables in the US (large gender difference exceptions include motor behaviors such as throwing distance and some aspects of sexuality; moderate gender differences in aggression) (Hyde, 2005) . However, concerns exist that career interest inventories demonstrate gender differences in hit rates (Su et al., 2009; Hackett & Lonborg, 1993; Wetzel et al., 2012; Einarsdóttir & Rounds, 2009) . Hit rates are operationally defined as an exact match between the individual's chosen occupation and the occupation suggested by the psy-chometric scoring methodology. The greater the accuracy with which a psychometric scoring methodology calculates participants' final occupational choice, the higher the hit rate reported. Further, studies of interest inventories have revealed that each gender resembles others of the same gender in a different occupation more than members of the opposite gender in the same occupation (Kuder, 1977a; Whiston & Bouwkamp, 2003) . As such, there has remained a considerable gender bias in career interest inventory development and scoring.
As the interest is influenced greatly by parents' expectations, societal values, culture, and the child's exposure to permissible activities, gender differences play an important role in career interest inventory development and occupational selection (Su et al., 2009; Harmon, 1997; Li & Kerpelman, 2007) . Strong (1943) noted that gender differences in interest are apparent by 15 years of age and are never unlearned. In general, men prefer to work with things over people and women prefer to work with people over things (Su et al., 2009; Strong, 1943; Lippa, 1998; Stockdale & Nadler, 2012 ). Strong's (1943) research suggested that women's interests appear to be comprehensive and the heterogeneity in female interests makes it harder to specify occupational interest patterns for women. In addition, the duties of the average female worker are not the same as those of the average male worker in the same occupation (Kuder, 1977a; Strong, 1943; Stockdale & Nadler, 2012) . Further creating a gap, career interest inventories may be initially designed for testing men with the later inclusion of women into the already developed instrument (Kuder, 1977a; Harmon, 1997; Strong, 1943) .
A meta-analysis by Su, Rounds, and Armstrong (2009) suggests that gender differences in career interest inventories are still a concern as females align with an interest in people and prefer social, artistic, and conventional interest categories and males align with an interest in things and prefer realistic and investigative categories. These differences between the genders remain consistent despite changes in age and life-span development. Ultimately, gender differences explain trends in females refraining from occupations in science, technology, engineering, and mathematics in the US (Su et al., 2009; Stockdale & Nadler, 2012) .
Current research has considered possibilities for reducing gender differences in career interest inventories, which can be detected at the item and scale levels (Su et al., 2009) . Research exploring gender balancing in career interest inventories suggests incorporating only those items that have little to no disparity in response rates between the genders (Whiston & Bouwkamp, 2003) . However, this approach has led to interest inventories with reduced construct validity rates and hence a still unsettled debate about society's needs versus construct validity in the development of career interest inventories (Su et al., 2009 ).
Career Interest Scoring Traditions
Three psychometric traditions have dominated the field of career interest inventory construction. Strong's empirically-based group criterion related measurement of interest, Holland's theoretically-based prototype criterion related measurement of interest, and Kuder's person matching-based measurement of interest serve as the foundation of interest measurement (Donnay, 1997) . Strong theorized that creating occupational scales linked the test taker to real world behavior in that occupation (Campbell & Borgen, 1999) . To create an occupational scale, interest inventory scores from 250 to 500 individuals in an occupation are compared with the scores of nearly 5000 men-in-general and women-in-general (Kuder, 1977a; Strong, 1943; Campbell & Borgen, 1999) . Using discriminant function analysis a small number of items that show large differences would be assigned beta weights to determine how much the item closely resembled or differed significantly from the preferences of the occupational group. The small numbers of items ranked by the test taker are then adjusted up or down using beta weights for each of the occupations measured by the career interest inventory. The final score for the scales could classify an individual as a member of this or that occupational group by factoring out common interests (Kuder, 1977a; Strong, 1943; Campbell & Borgen, 1999) . Initial research suggested that for interest inventories to offer meaningful results to both genders there must be women's scales for women and men's scales for men as combined gender scales were less valid predictors of occupational choice than creating one single-gendered scale for an occupation (Donnay, 1997; Kuder, 1977a; Strong, 1943) . While the need for different scales for each gender remains today when using Strong's theory, not every career interest inventory creates separate norms for the genders, which can increase gender imbalances in the hit rates of career interest inventories (Donnay, 1997).
As a classification interviewer in the Army, Holland noted that people tended to exemplify one of only a few vocational personality types and came to the conclusion that vocational interest was an aspect of the personality (Nauta, 2010; Holland, 1966) . In 1959, Holland proposed an occupational classification system comprised of six categories: Realistic, Intellectual, Artistic, Social, Enterprising, and Conventional (Holland et al., 1969) . From this, he developed a subtle coding system to describe a typical prototype for both persons and environments based upon initials from the six scales (Holland et al., 1969; Holland, 1961) . A Holland code (which is created using the initials of the highest three scoring scales in order of most to least resemblance) allows for 720 different variations of personality (Holland, 1966) . To empirically validate the six categories, a factor analysis was performed in 1968, which suggested that each of the six scales measured something different from the other six scales and that there are at a minimum six different kinds of people (Holland et al., 1969) . All six of his scales were statistically significant for men, yet women's data yielded only four scales: Intellectual, Artistic, Social, and Conventional (Holland et al., 1969 ). Holland's ability to assess both individuals and work environments via stereotypical examples (or prototypes) offers a parallel way to link the two together and increases the effectiveness of career interventions (Nauta, 2010; Holland, 1966) .
Kuder wanted clients to take a career interest inventory and then be matched to the narrative autobiography of individuals who had answered the interest inventory in a similar manner. His theory of career interest stated that women especially would benefit from the increased knowledge that would be gained from receiving autobiographical occupational information in addition to naming specific occupations that the individual resembled (Kuder, 1977a) . Kuder called this technique person matching and it eliminated the problem of creating occupational scales based upon a small group of individuals from an occupation, which was the basis of Strong's work and it ended trying to make people fit a stereotypic framework as was the case with Holland's work (Kuder, 1977a) . Kuder created a reference group of at least 5000 people from several hundred occupations, which was not possible through the use of Strong's occupational group scales. Even today inventories using Strong's theory must limit the number of occupations included in the scoring report. For example, the Campbell Interest and Skill Survey, which is scored using Strong's theory, can only calculate scores for 60 different occupations when there are over 800 occupations in the US today. Further, Kuder scored all items on the interest inventory to measure similarities as well as differences (Donnay, 1997; Ihle-Helledy et al., 2004) . Using person matching, all of the test taker's scores on all items were compared to all members of the reference group to offer the test taker autobiographies (including current occupations, past occupations, lifestyles, future goals, and descriptions of what they like best and least about their occupation) of the closest 20 reference group members (Kuder, 1977a) . The person matching scoring report allowed the test taker to reflect on the career themes found within the narratives to improve career decision making processes (Kuder, 1977b) .
Kuder suggested several benefits to person matching. Person matching could overcome the problem of gender bias found in occupational groups or prototypes since the person matching reference group includes members of both genders equally in a wider variety of occupations (Kuder, 1977b) . Additionally, new occupations could become part of the career interest inventory as soon as the data from a few people in the occupation are collected without waiting for a large number of cases from which to build a new occupational scale or measure the stereotypic personality type of the individuals who comprise the new occupation (Kuder, 1977b) . Moreover, person matching does not assume stable occupations, which is important in a global economy demanding flexibility and evolution in the career paths of individuals due to more outsourcing and contractual work.
In addition to gender difference issues, researchers are challenged with incorporating current vocational constructions into the theory and science behind career interest inventories (Armstrong & Rounds, 2010) . Postmodern and constructivist philosophies are increasingly becoming the foundation of career counseling (Amundson, 2009; Cochran, 1997; McMahon & Watson, 2010; Peavy, 1998; Savickas et al., 2009) . This shift emphasizes the use of narratives and story to activate meaning making processes to assist the client in constructing their desired future. In general, current postmodern and constructivist career counseling interventions are administered by trained counselors, which limit their reach. Career interest inventories currently lack significant career meaning making processes for clients who are making career decisions through the use of narratives and story.
For this study, gender differences in career interest inventory validity were investigated between the empirical method of Strong (developed in 1927) and the person matching method of Kuder (developed in 1977) . Career interest inventories have two measures of validity (Strong, 1943) . First, validity rests on an interest inventory's ability to differentiate between specific occupational groups (Kuder, 1977a; Strong, 1943) . Second, the interest inventory needs to assign individuals to membership in one or more occupational groups based upon their interest inventory scores (Strong, 1943) . A part of measuring the assignment of individuals to an occupational group includes calculating hit rates.
To make a comparison between the two methods, the career interest inventory selected needed to include a large sample with item scores, longitudinal data, and demographic data. While any profession could have been utilized to empirically examine gender differences, medicine was used because of the many specialty choice problems that arise for medical students. Medicine has over 100 medical specialties to choose from, which requires decidedly different abilities, skills, and talents (Sodano & Richard, 2009; Rogers et al., 2009; Stratton et al., 2005) . Medical specialty selection is the biggest and most enduring decision made during their tenure at medical school, and is on par with choosing medicine as a career in general (Borges, 2007; Reed et al., 2001 ).
To prepare them to eventually work in their chosen medical specialty, medical students receive similar core classes while in medical school. Between 60% to 75% of medical students change their specialty while still in medical school (Savickas et al., 1986; Markert, 1983) because they lack sufficient experience and information to make the decision (Savickas et al., 1988) . Even after the residency choice is made, changes are still likely to occur. Changing a residency not only costs hospitals time and money in training the resident, but the resident becomes frustrated and loses time and money while finding and then completing a second residency . For this study, the Medical Specialty Preference Inventory-Revised (MSPI-R) (Richard, 2011) was utilized to compare validity, including hit rates, by gender for its current scoring system, based upon the occupational groups of Strong, to Kuder's person matching model. Validity implications for each gender are required before considerable resources will be expended to study the full person matching protocol including career narratives (including current occupation, past occupations, lifestyle, future goals, typical day, needed skills, and descriptions of what they like best and least about their occupation) with currently established career interest inventories. Further, research has yet to examine the MSPI-R for gender differences in validity. Additionally, person matching could deliver results for every medical specialty instead of only the 16 offered today with the MSPI-R. This would allow medical students to have the possibility to be person matched to the full range of medical specialties to help foster medical specialty exploration, which has been called for in the literature (Borges & Savickas, 2002 ).
Method

Participants
The participants were 5143 (2898 female and 2245 male) medical students enrolled in medical schools across the United States who took the MSPI-R between January 2005 and April 2008 from several ethnicities; White (3447), Asian (767), African American (343), Hispanic (250), Other (53), American Indian/Alaska Native (27), and Native Hawaiian/Pacific Islander (6) with 250 participants not identifying an ethnicity. Ages ranged between 57 and 24 at the time of taking the MSPI-R with an average age of 30 (SD = 3.22). The medical students eventually practiced in 44 medical specialties ranging from Internal Medicine (1007 medical students) to Medical Toxicology (1 medical student) with an average of 117 medical students per medical specialty (SD = 213) as listed in Table 1 .
Random Sample
To test both psychometric scoring methodologies to be inclusive of the largest number of medical specialties (the literature calls for including more than 16 medical specialties), a subset of the full reference group had to be selected and then compared individually to the entire reference group. By allowing all members of the reference group to be part of the random sample selection process, the researcher mimicked the reality that not all medical students taking the MSPI-R enter the medical specialty calculated by the inventory. A stratified random sample of 500 medical students (250 females and 250 males) was chosen from the reference group of 5143 medical students to ensure a high confidence level and low confidence interval. Twenty-two medical specialties were selected to be part of the stratified random sample as they contained at least 10 medical students (five male and female) who had entered the medical specialty. Since person matching requires that occupations must be represented in the reference group for a match to be made, one person was removed from the entire reference group at a time so that at least nine other individuals from a medical specialty were represented in the reference group. It would significantly hinder the hit rate of person matching to randomly remove 500 people from the reference group when seven of them may have come from a specialty represented by 10 individuals. To further mimic real world processes in the study, the researcher matched the proportion of medical students in each medical specialty in the reference group to the proportion of medical students in the 22 medical specialties chosen to be part of the stratified random sample.
Measure
The Medical Specialty Preference Inventory-Revised (MSPI-R) measures interest in 18 areas of medical practice and predicts entrance into 16 major medical specialties. The MSPI-R provides information to medical students to help them choose a medical specialty appropriate to their interests following graduation from medical school.
To take the MSPI-R, a medical student selects one of seven scale points to indicate the degree of desirability for each item on the inventory; the next item is displayed until the MSPI-R is completed. Medical students instantaneously receive a report of results including 16 Medical Specialty Choice Probabilities along with 18 Medical Interest Scales (Richard, 2011) . For each of the 16 medical specialties, a percentage score is reported that indicates the likelihood that the student will enter into the specialty. The 16 medical specialty percentages, when added together, total 100 percent and are presented in order from the highest to the lowest likelihood that the student would enter each specialty (Richard, 2011) . Students are instructed to select the two or three specialties with the highest probabilities to explore further. Next, students receive their Medical Interest Scale scores to identify their highest and lowest scoring interests in 18 areas of medical practice that are experienced in varying degrees in each medical specialty. There are 150 items included in the MSPI-R; however, only 102 items are used to score the instrument (Richard, 2011). Of those, 88 items are used to score the 18 Medical Interest Scales, and 30 items are used to score the 16 Specialty Choice Probabilities (Richard, 2011) . Sixteen of the items are scored in both the Medical Interest Scales and the Specialty Choice Probabilities (Richard, 2011) . The remaining 48 items are not scored, and may be used in the future for possible replacement of items as needed to improve the ability of the instrument and to support the development of new specialties (Richard, 2011 Cronbach's alpha, a measure of internal consistency, suggested reliabilities ranging from a low of 0.77 for History Taking and Diagnostic Precision to 0.94 for Psychological Care (Richard, 2011) . Comparisons between the 2nd edition MSPI factors and the revised MSPI-R Medical Interest Scales suggested high positive correlations and indicated sufficient validity of the new MSPI-R Medical Interest Scales (Richard, 2011) .
Data Analysis Procedures
The MSPI-R's raw scores were analyzed by gender in two different ways: a) person matching using all 150 items on the inventory and b) the standard method of scoring the MPSI-R. All person matching analyses used Cronbach and Gleser's (1953) difference squared (D2) values, a person matching statistic, to determine the linear distance of profile similarity. D2, the sum of squared Euclidian distances between self-and other-ratings of traits, reflects differences in elevation, scatter, and shape between individuals' scores on the same inventory (Cronbach & Gleser, 1953) . The D2 statistic is a descriptive statistic and as such does not include the concepts of statistical power or statistical precision. When using the D2 statistic, score 1 (from a test taker) is subtracted from score 2 (an individual from a reference group) with the resulting difference being squared (Hartung et al., 2005) . When the differences between the two scores are squared, the result becomes normally distributed (Cronbach & Gleser, 1953) . In the D2 statistic there is no upper limit on the distance between two scores. However, the closer the D2 calculation is to 0, the closer the two individuals scored similarly on the inventory, which signifies a close person-to-person match. D2 values were calculated by subtracting item scores for each member of the stratified random sample from the item scores of each individual in the reference group with the resulting differences being squared. The squared differences comparing the two individuals were summed to obtain a final score. Scores comparing the test taker to each of the 5142 members of the reference group were then placed into rank order from the lowest to the highest.
To record the calculations for person matching, hit rates by gender were recorded based upon a rank ordered list comparing each member of the stratified random sample to the 5142 members of the reference group and documenting the closest five matches. To record the calculations for standard scoring, the five highest specialty choice probabilities were generated by gender using beta weights with 30 out of the total 150 MSPI-R items. Third, coefficient kappa was calculated to determine the interrater agreement between the predicted and the actual medical specialty selection beyond chance for the first match for each of the two scoring methods by gender. Lastly, chance expectancy hit rates were calculated to determine the expected hit rates by gender that would be achieved by chance alone for both psychometric scoring methodologies.
Results
Table 2 displays hit rates by gender for person matching and standard scoring based on the five top predictions for the 500 members of the random sample. Data suggest that when calculated using person matching, female and male hit rates were comparable for the first, second, and fifth matches. Females received 2% fewer hits for the third match and 1% fewer hits for the fourth match with person matching. Data suggest that when calculated using standard scoring, females received 6% fewer first match hits as compared to males. Females received 1% additional hits for the second match, 3% additional hits for the third and fifth matches, and comparable hits for the fourth match with standard scoring. Hypothesis 1 suggested that hit rates by gender for person matching would be equal between genders and unequal between genders for standard scoring when using the Medical Specialty Preference Inventory-Revised with medical students. No significant difference was found between genders and hit rates. Hypothesis 2 suggested hit rates for females would be higher for person matching as compared to female hit rates for standard scoring when using the Medical Specialty Preference Inventory-Revised with medical students. No significant difference was found between females and the hit rates of the two scoring methodologies.
Kappa coefficients for first match hit rate accuracy between actual versus predicted medical specialty for standard scoring and person matching by gender were calculated. A kappa value of less than 0.20 represents poor agreement; between 0.21 and 0.40 represents fair agreement; between 0.41 and 0.60 represents moderate agreement; between 0.61 and 0.80 represents good agreement; and between 0.81 and 1.0 represents very good agreement beyond chance (Landis & Koch, 1977) . The interrater reliability for standard scoring for females was kappa = 0.28 (p < 0.001), 95% CI (0.21, 0.35). The interrater reliability for standard scoring for males was kappa = 0.37 (p < 0.001), 95% CI (0.30, 0.44). The interrater reliability for person matching for females suggested kappa = 0.19 (p < 0.001), 95% CI (0.13, 0.25). The interrater reliability for person matching for males suggested kappa = 0.18 (p < 0.001), 95% CI (0.12, 0.24). Standard scoring for males obtained the highest kappa coefficient values. Further, higher kappa coefficient values were achieved by standard scoring for males and females as compared to person matching. However, person matching kappa coefficient values were more consistent between males and females. Hypothesis 3 stated that kappa coefficient values would be equal between genders for person matching and unequal between genders for standard scoring when using the Medical Specialty Preference Inventory-Revised with medical students. This was not supported as no significant differences were detected. Hypothesis 4 stated that kappa coefficient values for females would be higher for person matching as compared to female hit rates for standard scoring when using the Medical Specialty Preference Inventory-Revised with medical students. This was unsupported as kappa coefficient values for females were higher for standard scoring. Table 3 displays the expected hit rates by gender that would be achieved by chance for the first match with standard scoring and person matching. Person matching and standard scoring accurately placed male and female medical students at a rate greater than chance into 15 out of 22 medical specialties. Standard scoring is limited to placing male and female medical students at a rate greater than chance into only 16 medical specialties as predictions to occupations can only be made for 16 medical specialties. However, while standard scoring can make predictions for Neurology as well as Physical Medicine and Rehabilitation, it fell below the chance expectancy rate for Neurology for males and Physical Medicine and Rehabilitation for females. Kuder stated that an advantage of person matching was the ability to place an unlimited amount of occupations in the reference group im- mediately to allow for predictions in occupations, which would signal an improvement in besting chance expectancy rates. It is surprising that person matching equaled standard scoring in the ability to best chance expectancy rates. This could be due to the limits of the way person matching was performed in this study, which are fully articulated later in recommendations for improvements.
Discussion
A previous study of standard scoring with the MSPI-R suggested a first match hit rate of 54% (Porfeli et al., 2010) . The MSPI-R manual suggests a first match hit rate of 52% (Richard, 2011) . These reported hit rates for the MSPI-R are higher than career interest inventories predicting general occupational choice, such as the Self Directed Search with a hit rate of 47% (Glavin & Savickas, 2011) and the 2005 Strong Interest Inventory with a hit rate of 38% (Gasser et al., 2007) . For standard scoring with the MSPI-R in this study, results suggested that males achieved a first match hit rate of 36% and females achieved a first match hit rate of 30%. It is unknown why this study's standard scoring hit rates for the MSPI-R align more closely with the hit rates of career interest inventories predicting general occupational choice than the previous two cited sources for the MSPI-R. For person matching in this study, results suggested that males and females achieved a first match hit rate of 22%. Using the current calculation strategies for both methodologies, standard scoring clearly yields higher hit rates for both genders. The data proposes that when using standard scoring, females receive 6% lower first match hits as compared to males with the MSPI-R in the US, however, these differences are not significant. As the standard scoring method used with the MSPI-R does not have separate scoring norms for males and females, the possibility is raised that standard scoring with the MSPI-R should be tested to incorporate separate gendered scoring norms to see if hit rates improve for females. However, when looking at predictive accuracy by the fifth match, both standard scoring and person matching appear gender neutral. Additionally, both psychometric scoring methodologies struggle with first match hit rate accuracy by gender with the MSPI-R and demonstrate lower kappa coefficient accuracy than the reported hit rates. Work to improve the psychometric scoring methodology of the MSPI-R for females and males needs to be continued.
Although the hit rate accuracy for person matching with females and males in this study was lower than the hit rate of standard scoring, validity increased using person matching as more medical specialties had the potential for use in the career interest inventory. Additionally, new occupations can be added immediately as a hand-ful of individuals work in the occupation with person matching. This is in sharp contrast to standard scoring requiring several hundred individuals to work in an occupation for an occupational scale to be developed. The increase in narrative data received from the person matching scoring report (including current occupation, past occupations, lifestyle, future goals, typical day, needed skills, and descriptions of what they like best and least about their occupation) could help males and females construct their preferred career story by providing a narrative context from which to make meaning, clarify values, and solidify decisions.
The Association of American Medical Colleges (AAMC) would likely profit by providing students with person matching as part of the MSPI-R scoring report to further assist medical specialty decision making for female and male medical students. Person matching offers the greatest ability to assign medical students to membership in an occupational group because all 44 medical specialties in the sample could be predicted with the MSPI-R while standard scoring could only make predictions for 16 medical specialties. Hence, person matching increases career interest inventory validity over standard scoring as it has the greater ability to a) differentiate between and b) assign to specific occupational groups for females and males. While the data suggest more improvements need to be made to the psychometric scoring methodology, person matching in career interest inventories deserves research attention to benefit women and the career decision making needs of a quickly changing, global workforce.
Limitations
There are several limitations to this research. First, this study has only compared validity by gender between standard scoring and person matching. Person matching could demonstrate the full range of its advantages over the scoring report of standard scoring by performing a study for each gender comparing their experiences with the two score reports.
The reference group contained an imbalanced number of individuals in each medical specialty. Internal Medicine had the highest number with 1007 members and there were six medical specialties with one member. The extreme range of medical students in each medical specialty in the reference group may have created disproportions with person matching and impacted hit rate accuracy by gender.
Third, Kuder limited the reference group for person matching to individuals who were enthusiastic about their work so that test takers would be matched to passionate people who scored the career interest inventory similarly (Kuder, 1977a) . This research did not determine if medical students in the reference group were passionately working in their medical specialty, which may have hindered person matching's hit rate performance.
Fourth, medical students who voluntarily took the MSPI-R between the years 2005 and 2008 comprise the sample. The sample is not representative of all medical students and may be made up of a specific type of medical student as medical students are not required to take the MSPI-R. Medical students at medical colleges that are part of the Association of American Medical Colleges (AAMC) were able to access the MSPI-R and participate in the study. Accordingly, there is no ability to generalize results to medical students attending medical schools outside of the United States.
Recommendations for Future Research
In addition to comparing female and male test takers' views on the value of the two different scoring reports produced by standard scoring and person matching, additional questions have been uncovered by this research. Comparing person matching validity by gender for all individuals in the reference group versus only individuals enthusiastic about their work in the reference group would help to verify Kuder's assertion about enthusiasm and hit rate accuracy. Additionally, an investigation is needed into even versus uneven reference group occupational membership to determine changes in hit rate accuracy by gender for person matching. Lastly, this researcher did not examine how standard scoring and person matching hit rates compared for medical students of different ethnicities and cultures.
